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CONTACTLESS ENERGY SUPPLY FOR MOVING CONSUMERS 



The present invention relates to supplying electrical loads on 
the secondary part (moving part) of a linear motor according 
to Claim 1, especially a linear motor, which preferably finds 
uses in processes of industrial automation. 



5 Patent EP 0580 107 Bl shows a magnetic suspension system which 
is designed for transport purposes using straight and curved 
path sections. The crucial point, in this instance, is the 
control of the air gap, as a function of the load of the 
secondary part, using a regulating device fixed to the 

10 secondary part. This regulation device is supplied with energy 
in a contactless manner, via an induction loop having a 10 kHz 
voltage source. The induction loop is, however, only present 
at the straight route sections. For travel on curves, a back- 
up battery situated on the suspension vehicle has to provide 

15 energy. Disadvantages of the equipment are that, on the one 

hand, the inductive energy coupling is not without gaps along 
the route, and, on the other hand, for the generation of an 
alternating field of high frequency, generally an additional 
expenditure for material, manufacturing and costs for the 

20 implementation is required, which increases in proportion to 
the route length, and therewith makes the components more 
expensive in an extreme manner (Figure 6; column 11, lines 14 
f f ) , as well as requiring regular maintenance. 

US Patent 6,502,517 Bl also shows a magnetic suspension 
25 system. Contactless energy transmission is also made the 

subject of discussion in this instance. However, a specific 
point of departure as to how this energy transmission could be 
implemented is hardly to be found here (Figure 1, column, 5, 
lines 19 ff and claims) . It may also be clearly inferred from 
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this document that the magnetic field for locomotion 
(reference points 8, 8.1 and 8.2, Figure 1) and the device for 
energy transmission (reference point 9, Figure 1) are 
constructed mechanically separated from each other. 
5 Consequently, similar disadvantages derive from this document 
as in the case of the invention patented in document EP 0580 
107 Bl. 

It is the object of the present invention to create a 
contactless energy supply for electrical consumers applied to 
10 the moving part (secondary part) of a linear motor, without 
considerable additional material and/or manufacturing 
expenditure, and without additional voltage sources on the 
secondary part. Besides all this, the equipment should be 
little susceptible to faults. 

15 This object is attained by the features of Claim 1. The 

present invention ensures a contactless energy transmission 
that satisfies all the points required, and especially ensures 
the required maintenance friendliness, since hardly any 
additional mechanical system is involved. Because of the 

20 induced voltage of an additional energy supply field in the 
field-generating coils used for generating the propulsion 
field (traveling field) , and the utilization of a linear motor 
component (primary part) that is there anyway, that is 
connected therewith, this saves the additional material 

25 expenditure and manufacturing and assembly costs. The 

secondary part and the primary part of the linear motor do not 
have to be enlarged by mechanical components (inductance 
loops, auxiliary windings, etc.), in the design approach 
according to the present invention. Only an additional energy 

30 transmitting interface is required in addition. Also, an 

expansion, from a circuit technology point of view, of the 
coil feeding for the induction of the required electrical 
field required for the energy transmission into the field- 
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generating windings has to be undertaken. However, these 
measures result in relatively low costs. 

The consumers may be functional blocks for propulsion 
regulation and motion regulation, as well as data processing 
5 devices for position recording and the sensors connected with 
that, and/or means for communications. This makes the device 
very flexible overall, with respect to the conceivable fields 
of use. All specific embodiments are conceivable and 
implementable , from complex transportation, packaging and 
10 automation devices having a plurality of independently driven 
secondary parts all the way to the implementation of a simple 
linear motion. 

Even process energy could be transmitted in a contactless 
manner to the secondary part, using this method. In this 

15 context, by process energy is understood energy which is not 
needed for supplying drive -relevant consumers, but for 
carrying out a procedure within a process. This could be, for 
example, the welding of a foil for foodstuffs after filling it 
up on a packaging machine. Any number of other types of 

20 application are conceivable. For application in industrial 

machines, it is therefore proposed that at least one consumer 
on the secondary part is a fixture relevant to the process, 
that takes over a manufacturing step or a processing step 
within an industrial process. 

25 For purposes of modularization and expandability of a route 
built up from the linear motor according to the present 
invention, it would be advantageous to design the motor in 
such a way that it is driven in a monophase or multiphase 
manner and that it has a propulsion regulation or a motion 

30 regulation, particularly for modular transport devices having 
straight and curve-shaped route sections, which form a route 
sequence having at least one secondary part, communicating via 
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an information transmitting interface, which contains a part 
of the drive, the secondary part having at least one permanent 
magnet and a signal processing device, having propulsion 
regulators and motion regulators, and which generates at least 
5 one setpoint value relevant to a coil controller, the setpoint 
value being supplied via a setpoint interface from the 
secondary part to a coil controller that is stationary with 
respect to the primary part, as the value used for the 
commutation, and means for the rigid support of the secondary 
10 part are provided which guide the secondary part along the 
predetermined route . 

The energy supply according to the present invention, in such 
a case, feeds the signal processing device, that is situated 
on the secondary part pertaining to the apparatus, having 
15 motion or propulsion regulators. The coil is mounted in a 
stationary manner, for instance, on the primary part, and 
generates the propulsion field for the secondary part. 

The signal processing device calculates controlled variables, 
from actual values received via sensors and/or interfaces, 

2 0 such as a current or voltage setpoint value. Such a setpoint 

value could, in turn, be used as input variable of the 
stationary coil controller, and could be transmitted via a 
setpoint value interface to receiving coils of the coil 
controller, in a contactless manner. The setpoint 
25 specifications for the coil controller thus occur directly and 
without cable connection via the moving secondary part, a 
function of, among other things,, its instantaneous position. 

The motion regulation or propulsion regulation could also be a 
part of a motion regulation. A position setpoint value or a 

3 0 speed setpoint value, or the like, would be able to be 

produced by a centralized or decentralized control, and could 
be transmitted to the secondary part via wireless interfaces, 
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inductively, for example. It would thereby be possible to 
supply only those field-generating coils with propulsion 
energy which are located in immediate proximity to the 
secondary part, and which have to be supplied with current for 
5 the latter' s next motion step. The basic assumptions for a 

universal system are created by this design approach, and this 
system offers a design approach for approximately every 
transportation problem or processing problem in industrial 
machines, by the ability to implement modularly constructed 
10 route sections of any shape, almost like a construction kit. 

It would further be useful to have an arrangement of the form 
that, on the secondary part there is situated at least one 
AC/DC converter for the voltage conversion and supply of 
consumers. The AC/DC converter is used in this case to convert 

15 the alternating voltage fed in via the energy interface into a 
direct voltage, since the users are supplied with, a direct 
voltage, as a rule. Provided all the consumers require an 
identical supply, they could be connected to the supply via an 
energy supply bus, which enormously reduces the expenditure 

20 for circuit technology and reduces the probability of failure. 

If the consumers are connected to the energy transnmission 
interface via DC/DC converters, they could be operated at 
different supply voltages. In spite of a single energy 
transmitting interface, it is thereby possible to implement 
25 supply voltages of the most different levels. The DC/DC 

converter, which only changes the voltage level to the desired 
value, in this case would be preconnected to a consumer, or 
could be integrated into the consumer. 

In order to be able to influence the height of the required 
30 voltage directly at the source of creation, without additional 
hardware, it is provided to position at least one AC/AC 
converter on the secondary part for voltage conversion and the 
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supply of the consumers. In this case, too, different supply- 
voltages are able to be implemented for different consumers in 
that the consumers are connected to the energy transmitting 
interface via integrated or separate AC/DC converters. Using 
5 this procedure, the object of an AC/AC converter would simply 
be adapting the feed level already at the source. 

Additional interconnection configurations of AC/DC and/or 
AC/AC converters for producing different voltage levels and 
voltage types on the secondary part are conceivable and come 
10 about from the multifarious combination possibilities. Here we 
shall do without representing every possible combination. It 
should be easy for one skilled in the art to derive them. 

Particularly energy saving is an operating type in which only 
those windings of the primary part generate an energy supply 
15 field which essentially lie opposite the secondary part. 

Because of this, an energy supply field is generated only via 
field-energizing coils in whose direct vicinity the energy 
transmitting interface of the secondary part is located. 
Additional energy saving measures would come about in that 

2 0 exclusively in each case those windings of the primary part 

generate an energy supply field which essentially lie opposite 
the energy transmitting interface of the secondary part. An 
ulterior motive in this design approach is the use of this 
feature in a system initialization. This is used to detect the 
25 initial configuration, that is, among other things, to detect 
the position of the secondary parts on the path of motion. 

The arbitrary supplying with current of all coils increases 
the heat or energy losses, and thereby also reduces the 
durability and the service life. A targeted activation of the 

3 0 respective windings may be implemented via position recording, 

and the known dimensions or the mounting location of the 
energy transmitting interface on the secondary part, for 
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instance, via a central control or via the distributed [FOOT 
verteile] control logic known from Claim 3 . 

If the equipment is designed in such a way that all windings 
supply energy upon initialization of secondary parts, an 
5 initial recording of the position of the secondary parts, for 
instance, when switching on the system or after a system 
interference such as a collision, is able to be made without 
increased expenditure on circuit technology, and, above all, 
without cable connection. In this case, at the power-up 

10 instant, all secondary parts are supplied with energy, 

independent of their location within their propulsion path, 
and all the coils are supplied with current. Without these 
measures, no data with respect to the location of the 
secondary parts would be available in the case of a central 

15 control after the (re) starting of the system, because for lack 
of present energy, the systems mounted on the secondary part 
do not work yet. An additional current supply would then be 
required (batteries, accumulators, etc.) which in the 
exemplary case mentioned takes over the current supply and/or 

2 0 perhaps buffers memories for maintaining position data. In the 

case of a collision or a derailment of the secondary part, 
however, protection of these data could also be useless. The 
usual method for the solution of this problem is the so-called 
„homing u method, in which, first of all, all secondary parts 
25 have to travel through a specified route section for 

identification and recording of position. Only then is the 
system again ready for use, and the secondary parts can again 
arrive at their original position, which is a time-consuming 
procedure, and, with regard to the effects of downtime in 

3 0 highly optimized manufacturing processes, a very expensive 

one. Besides that, the provided solution is an additional step 
in the direction of freedom from maintenance, because of the 
absent additional current sources. The absent additional 
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current sources also reduce the weight of the equipment and 
improve its dynami c s . 

It would be useful if the linear motor were further 
characterized in that, during normal operation, accumulators 
5 and/or batteries and/or solar cells that are buffered via the 
energy interface would ensure the required energy supply. Then 
the secondary parts themselves would receive their position 
data in the currentless state, and a short-term operational 
interruption, in which the secondary parts maintain their 
10 original position would be at least without influence on the 
position detection of the control. 

Besides the object mentioned at the outset, the invention is 
further based on the object of creating the basis for an 
industrial machine, particularly for use in automation paths 

15 which includes an industrial process, for instance, for flat 
stock, packaging and tools, the process including a linear 
motion which a linear motor, which is outfitted with at least 
one secondary part, supplied via an energy transmitting 
interface, on which consumers are situated, and with at least 

2 0 one primary part having field-generating coils, that are 
strung together along a predetermined route, for the 
propulsion of the secondary part via a propulsion field, and 
is characterized in that an energy supply field of higher 
frequency is superposed on the propulsion field, which is 

25 inductively coupled in via the energy transmitting interface 
of the secondary part, and supplies energy to consumers 
mounted on the secondary part . 

The advantages of an industrial machine according to the 
present invention are particularly efficiently exhausted if 
30 the machine includes a plurality of secondary parts which 
execute a motion synchronous with the process according to 
predetermined process rules. A plurality of secondary parts 
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cause increased complexity in the energy supply. This allows 
the number of secondary parts to be freely determined, and, 
depending on the process, it is limited solely by the 
requirements of the process, by the geometry of the secondary 
5 parts and by the routing of the primary part. 

Figure 1 shows roughly schematically the cross section of a 
linear motor according to the present invention. Figure 2 
shows a linear motor of a similar kind, however, having 
additional interfaces for communication with a superordinated 
10 control, for use in industrial machines. Figure 3 shows the 

equipment shown in Figure 2 in a top view, and Figure 4 shows 
a possible implementation of the coil drive circuit. Figure 5 
shows a schematic basic circuit diagram for the possible 
implementation of power coupling and power decoupling. 

15 The linear motor shown in Figure 1 is made up of a secondary 
part/secondary parts 4 (only one shown here) and a primary 
part/primary parts 5, which form a motion path (only one 
segment shown here) . The equipment is shown in section. The 
section is parallel to the possible direction of motion 10 

20 along the center axis. Permanent magnets 11 are situated on 

the lower side of secondary part 4, which is opposite primary 
part 5. The field of this permanent magnet 11 interacts with 
the propulsion field or moving field of field-generating coils 
1 and secondary part 4, because of the resulting Lorentz 

25 force. On the upper side of secondary part 4 consumers 2 are 
situated which are supplied with energy using voltage and/or 
level converter 8. In this example, energy supply interface 3 
is docked to the secondary part on a side 14 that runs 
transversely to the direction of motion. Energy interface 3 

3 0 could in principle be mounted at any other place on secondary 
part 4, and when the mounting location is selected, it is only 
important that a good to optimal coupling factor is achieved. 
It would also be conceivable to position the interface in the 
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middle of secondary part 4, or between permanent magnets 11. 
Converter 8, situated over energy supply interface 3 is 
directly connected to the output of interface 3, and it, in 
turn, makes available. a connection for all consumers 2 that 
5 travel along. The energy is taken up via energy supply field 
6, which is indicated in air gap 15 between energy supply 
interface 3 and primary part 5. Now, if the secondary part 
moves according to motion direction 10 that is drawn in, 
energy interface 3 is guided along. The result is that energy 
10 supply field 6 has to follow the motion, otherwise the energy 
supply would break down. 

However, this problem may be solved via a position detecting 
system and an additional communications interface, for 
instance, to a centrally or decentrally organized sequencing 

15 control, see Figure 2. A setpoint value interface 9 having a 
postconnected signal processing 13 is used for the propulsion 
regulation or motion regulation. Setpoint interface 9, same as 
the energy interface, is docked to a side 14 that runs 
transversely to the direction of motion. Via a receiving 

20 interface that is not shown, via this interface, data could be 
transmitted using a superordinated control or the coil 
controller. Each individual winding of field-generating coil 
1 is supplied with current via coil controller 7 that may 
possibly be integrated in primary part 5, and accordingly may 

25 be activated individually. A part of the coil controller are 
signal sources 16 for generating the propulsion transmission 
field or energy transmission field. These might be executed 
integrated into the primary part, but also externally. The 
equipment is also functional without setpoint value interface 

3 0 9 having postconnected signal processing. An external control 
then has to take over the control of field generating coil 1. 

The energy supply field superposed on the propulsion field 
could be generated in that, in order to produce an AC voltage 
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16a, required for the propulsion field, having a frequency 
such as 50 Hz (every other frequency is conceivable) , an 
additional AC voltage source 16b having 10 kHz or even a 
variable frequency is connected to the system in such a way 
5 that, from the superposition of the two voltages, the desired 
effect sets in and the two fields are superposed on one 
another. The receiver resonant circuit at secondary part 4 is 
tuned to the frequency that is to be decoupled, so that it 
couples the maximum possible energy. Voltage and level 

10 converter 8 adjusts the output voltage to the demands of 

consumers 2, which are connected to it via line 12. It would 
also be conceivable to assign a unique frequency to each 
secondary part, in order then to activate it via this assigned 
frequency. Additional modulation methods, known from the 

15 related art, for the activation of the secondary parts are 
also conceivable. 

If one or more the consumers 2 are selected in such a way that 
they take over tasks within an industrial process, for 
instance, a welding or an adhesion procedure, these consumers 
20 2, same as all the other users 2, could be supplied with 
current via energy supply interface 3 and possibly an 
additional, parallel connected voltage and/or level converter 
8 (not shown here) . 

Depending on how the voltage and/or level converter 8 is 
25 selected, different requirements may be satisfied. Both 

consumers having alternating voltage connection and DC voltage 
connection are able to be supplied with current by the 
combination of AC/DC, AC/AC and DC/DC converters 8. It is 
possible to adjust the voltage level picked off at energy 
30 supply interface 3 to consumers 2, via integrated voltage 

dividers. It is also conceivable that each consumer 2 has its 
own converter 8, which ensures the individual, consumer- 
specific voltages and levels. 
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Energy supply interface 3 rides along on secondary part 4 , 
along route 10. A non- stationary , traveling energy supply 
field 6, that rides along, for example, is used which follows 
the motion of the secondary part with respect to its speed 
5 specifications or acceleration specifications by the control. 
Only those field-generating coils 1 guide energy to the energy 
supply which are, in fact, situated under secondary part 4 or 
perhaps even under energy supply interface 3. The advantage, 
as mentioned before, lies in the reduced energy usage and in 

10 the reduced heat losses. In the case of system initialization, 
it is meaningful to supply all field-generating coils 1, 
simultaneously or section by section, with energy, in order to 
supply immediately with current all consumers 2, traveling 
along, without a separate position detecting mechanism, and to 

15 be able to scan the required data by a control. In principle, 
however, the spatial extension of energy supply field 6 may 
also be implemented in a different way. It could be 
permanently present on the entire route, even in normal 
operation, or only on relevant path sections, dependent on the 

20 instantaneous position of secondary part (s) 4 that is/are to 
be fed. Naturally, in the latter case, greater demands are 
made on the control of the field-generating components. 

A single one or several of consumers 2 could also be designed 
as energy stores (accumulators) , so that after the loading 
2 5 process, in the case of an energy failure, they could supply 
the other consumers connected via line 12. Other energy 
sources that supply energy to line 12 are also conceivable 
(batteries, solar cells, etc.). 

* 

The linear motor shown in Figure 2 is made up of secondary 
30 part(s) 4 and primary part (s) 5. The illustration shows only a 
single secondary part 4 in a sectional view, for reasons of 
clarity. Primary part 5 forms a route, as in Figure 1, 
preferably traveled by a plurality of secondary components 4 
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simultaneously. On secondary part 4 there is situated a signal 
processing device 19 for motion regulation and propulsion 
regulation, and it travels along in response to motion. This 
device is also connected to energy transmitting interface 3,. 
5 to sensor interface 17 and to control interface 18, and 

additionally to setpoint interface 9. On primary part 5 there 
is a coil controller 7 which is connected to the field- 
generating windings 1 and to setpoint interface 9. 
Also on primary part 5 there is am energy transmitting 

10 interface 3, a sensor interface 17 and a control interface 18. 
These are connected to a signal source 16, a motion state 
sensor 21 and a control connection 22. In air gap 15, the 
propulsion field between field-generating components 23 of 
secondary part 4 and field-generating coils 1 of primary part 

15 5 are indicated. Field-generating components 23 are situated 

on the lower side of secondary part 4, and ride along with it. 

Control connection 22 ensures the connection to a centrally or 
decentrally situated control (not shown here) , which puts into 

20 place the coordination of the motion sequence or an entire 
industrial process. Control data are transmitted in a 
contactless manner to corresponding control interface 18, of 
secondary part 4, that lies opposite, and this is done via 
control interface 18 on the primary part, which in this 

25 specific example could be designed as an inductive, bi- 
directional interface. Control interface 18 of the secondary 
part supplies data to signal processing device 19, and the 
latter evaluates the data. A motion state sensor 21 supplies 
position data to signal processing device 19, via an 

30 additional contactless sensor interface 17. Signal processing 
device 19 uses these data to record the current position of 
assigned secondary part 4 relative to primary part 5. Signal 
source 16 situated on primary part 5, also in a contactless 
manner, supplies signal processing device 19 on secondary part 
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4 with electrical current via energy transmission interface 3 . 
The control of field-generating controls 1 is taken over by 
coil controller 7, which receives specifications with regard 
to the required field strength via setpoint value interface 9. 
5 In this case, the setpoint value could be a current setpoint 
value which is directly proportional to the intensity of the 
magnetic field, and with that, to the acceleration of the 
secondary part. A voltage setpoint value would also be 
conceivable. The current setpoint value is supplied, via the 

10 contactless interface, to setpoint value interface 9 directly 
by signal processing device 19 of secondary part 4. Signal 
processing device 19 derives this setpoint value directly from 
the data it receives from sensor interface 17 and control 
interface 18 . In the case of the data from control interface 

15 18, a position setpoint value could be involved, from which 
signal processing device 19 calculates the required 
acceleration and speed as a function of the path to be 
covered, and then requests the necessary traveling field 
strength per current setpoint value. Depending on the case of 

20 application, other kinds of setpoint values are also 
conceivable . 

A combination of the devices shown in Figure 1 and Figure 2, 
for example, is optimally suitable for use in industrial 

25 machines. Consumers having different performance demands may 
be applied on the secondary part, and supplied there, because 
of the explained combination of AC/DC, AC/AC and DC/DC 
converters. The design approaches are particularly suitable 
for automation paths which include an industrial process, or 

30 for manufacturing and processing of flat stock, packaging and 
tools, the process including a linear motion which is executed 
by a monophase-controlled or multiphase-controlled linear 
motor having motion control that has at least one secondary 
part 4 and at least one primary part 5 having field-generating 
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coils 1 in concentrated or overlapping winding along a 
predetermined route. The compact design and transferring of 
the control intelligence to secondary part 4 make possible the 
manufacturing of very flexible, modular- type components, which 
5 may be offered in the form of an assembly kit. The path 

sections developed from primary parts 5 may theoretically be 
manufactured in any shape, that is, as straight or curve- 
shaped sections having right-hand or left-hand curve 
directions, or as sections for bridging a rise, and they thus 
10 make possible the design approach to almost any transportation 
problem. 

Figure 3 shows the cutout of a path 2 5 formed of primary parts 
using three-phase activated coils, in a top view. For reasons 

15 of clarity, again only one secondary part 4 and one route 

section 24 are illustrated. This secondary part 4 is able to 
move above route 2 5 along the arrows drawn in the forwards or 
backwards direction. Rigid support of the secondary part could 
be performed, for example, by rolls and rails, but a magnetic 

20 suspension system would also be conceivable. The transmission 
of the setpoint value from the signal processing device via 
setpoint value interface 9 of the secondary part and the 
primary part takes place here for each of the three phases via 
a separate interface, and therefore three setpoint value 

25 interfaces 9 lie next to one another on secondary part 4, but 
they are drawn in offset to one another in the direction of 
motion. Each of the three setpoint value interfaces 9, 
designed in a segmented fashion, of primary part 5 activates a 
group of windings 1 in parallel via the corresponding setpoint 

30 value interface of primary part 5, whereby a co-phasal supply 
with current is ensured. In this context, it is important to 
know that only those coils are supplied with current which are 
actually required for driving secondary part 4 . This means 
those windings which just happen to be under or directly in 



NY01 1085078 vl 



15 



front of secondary part 4. This principle of coil activation 
as a function of the secondary part position, among other 
things, effectively limits the power loss of the 
transportation system, in a three-phase system, as shown in 
5 Figure 3, every third coil is supplied with current of 

identical phase position via its own coil controller 7. Coil 
controller 7 is here indicated only by a transistor symbol. In 
response to the motion of the secondary part along route 25, 
setpoint value interfaces 9, situated at the lower side of the 

10 secondary part, travel along the route and thereby pass their 
corresponding interfaces on the primary part. This leads to 
the commutations, already mentioned, of the coil current, 
corresponding to the motion sequence. If setpoint value 
interfaces 9 of secondary part 4 leaves the detection range of 

15 the interface on primary part 5, this leads to the switching 
off of the current in the affected coils. If the apparatus 
reaches a new interface, this leads to activation of the coil 
current, which then drives the secondary part in the desired 
direction. There is the additionally the possibility of 

20 influencing the propulsion via the setpoint value transmitted 
to coil controller 7, for instance, a speed increase due to 
acceleration as a function of a load, or a prespecif ication of 
a central control device. 

25 Figure 4 shows coil controller 20 in the form of a schematic 
basic circuit diagram. A current setpoint value 9 received 
from setpoint value interfaces 9 for activating the coils is 
compared to the instantaneous actual current value 2 8 of the 
coils. This actual value is directly ascertained via a 

30 measuring device 32. The result of this comparison is 

conducted to a pulse width modulator 26, which activates a 
field-generating coil via two IGBT's connected as a half 
bridge 33. Thus coil controller 20, in this example, is made 
up of a comparator 27, PWM 26, half bridge 33 and a measuring 
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device 32. Additional components may also become necessary, 
depending on the respective objective to be attained. Coil 
controller 20 receives the input signals from setpoint value 
interface 9 and from actual value feedback 28. The output 
5 signal is used directly for supplying the field-generating 

coils 1. In this connection, a bipolar voltage supply is used 
as the supply voltage of the device, which is indicated by 
line feeds 2 9 and 30. The measurement of the actual current 
value is made relative to ground 31. It is conceivable to have 
10 additional forms of embodiment for controlling the coils. 

Figure 5 shows in greater detail the activation (transistor 
symbol 7) of coils 1 shown in Figure 3, which form a route 
section. It should be observed that only those components are 
15 drawn in that are absolutely necessary for the understanding 

of the circuit. The modular units designated by n, n+1 and n+2 
repeat in correspondence to the coils to be activated along 
the route. Half bridge 33, known from Figure 4, may be 
recognized, having its supply voltage 29/30, and one may also 

2 0 recognize coil 1, connected to ground 31, that is required for 

generating the propulsion field. Energy transmitting interface 
3, made up, among other things, of coil 1 and coil 34 situated 
on the secondary part are also shown. Coil 34 has two 
connections 37. At the contact point of the two transistors of 
25 a half bridge 33, a capacitor 35 is additionally drawn in, and 
this is connected to an HF voltage source 36. 

For an understanding of the energy transmission, reference 
numerals 35, 1, 34 and 3 7 are relevant. If one examines a 

3 0 module, for instance, module n+1, this functions as follows: 

The propulsion of a secondary part takes place as was 
thoroughly described in Figure 4. Via supply line 36, a higher 
frequency supply voltage (or a supply voltage that is variable 
in frequency) is coupled in via capacitor 35, whose field is 
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superposed with the field of the driving supply voltage. Coil 
34, that rides along with the secondary part, in the ideal 
case, completely picks off again the power fed in via 
capacitor 35, and, at connection 37, it makes available the 
5 voltage required for the energy supply of modules that ride 
along and are mounted on the secondary part. Various voltage 
levels, designed specially for the consumers, could now be 
generated to connection 37 via AC/DC converters, as was 
described above in a most detailed manner above. 
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List 


of reference numerals 


1 


fie Id -generating coils 


2 


electrical load 


3 


energy transmitting interface 


4 


secondary Dart 
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5 


primary part 


6 


enerqv supply field 


7 


coil controller 


8 


voltage and/or level converter 


9 


setpoint interface 


10 


direction of motion. 


11 


permanent magnets 


12 


supply line 


13 


drive circuit 


14 


connection 


15 


air crap 


16 


signal source 


17 


sensor interface 


18 


control interface 


19 


sional -orocessina devicp 


20 


coil controller 


21 


motion state sensor 


22 


control connection 


23 


f ield-crenerat incr component 


24 


path section 


25 


path 


26 


PWM control 


27 


comparator 


28 


actual -value generator 




supply voltage having polarity a 


30 


supply voltage having polarity b 


31 


ground 


32 


measuring device 
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3 3 half bridge 

34 coupling coil of a secondary part 

35 coupling capacity 

36 power feeding for secondary parts 

3 7 power consumption by secondary parts 



NY01 1085078 vl 



20 



